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Abstract: 
Development, evaluation and estimation of motor abilities are one of the basic issues of PE teaching 
process and important component in determination of the efficiency of PE curricula.  Flexibility as one of 
the determinants of human motor space and is highly related with motor effectiveness in children at early 
school age. In this paper, we shortly elaborated the theoretic and practical aspects of manifestation, 
evaluation and assessment of flexibility in 7 years old children and possibilities for its improvement 
through the PE teaching process. The research was realized on a sample of 123 seven - years old 
children, pupils in the second grade in five primary schools in Skopje, Republic of Macedonia. Flexibility 
was estimated applying following three tests Deep bend on bench, Both legs extension lying on back, Legs 
extended forward bend on floor. Tests characteristic were established using Crombah α и Spearman – 
Brown (SB) coefficients of reliability, Pearson coefficient of correlation and factor analysis for estimation 
of factor validity of the tests and Kaiser-Meyer-Olkin`s measure used for estimation of reliability and 
representativity. Results obtained in this survey point out on good metric characteristics of all applied 
tests. According the results, the best metric characteristics were obtained for the test both legs extension 
lying on back that is recommended as most suitable for estimation of flexibility of 7 years old children in 
situation of limited conditions for measurement.    
 
Key words: flexibility, seven years old children, tests characteristics, norms, evaluation.  
 
Introduction 
Development, following and assessment of motor abilities in pre – schoolchildren and children in the 
early school period is one of the most important issues of research in kinesiology. The importance of this 
research issue is even bigger, considering the different manifestations of motor abilities in children, but 
also considering the fact that development of motor abilities is one of the main assignments of the PE 
teaching process. Motor abilities are also important for the process of sport training as one of the main 
criteria for selection in certain sport disciplines.   
As a fundamental determinant of human motor space, motor abilities represent the essence of human 
motor movements and are in relation with development of human individual potentials (Jovanovski, 
2013). From the aspect of PE teaching process, development of motor abilities is defined as one of the 
main goals of physical education (PE), defined in national curriculum for nine – years compulsory 
education in the Republic of Macedonia (Bureau for the development of education, 2007). From the 
aspect of PE teaching process, development of motor abilities is defined as one of the concrete goals in 
the segment named “movement” (Klincarov, 2007), or assignments that are recognized in pedagogy as 
educational assignments. Motor abilities are also highly related with the acquisition of different motor 
skills and habits (Matič, 1978). Therefore, changes in motor abilities are one of the criteria for creation of 
final grade from the subject physical and health education, criteria for following and evaluation of 
individual development and improvement of every child, as well as a manner for determination of 
efficiency of applied PE curriculum.  
As a composed part of abilities that defines the human motor space, flexibility has an important role in 
the complex process of motor learning and determination of motor efficiency. Flexibility is commonly 
defined as ability to perform movements with large or maximal amplitudes (Zaciorski, 1975; Kurelić et 
al, 1975; Jovanovski, 1998); ability of the locomotor system to realize or perform movements with 
optimal amplitude (Perić, 2003). Flexibility as a complex  motor characteristics exists primarily as a result 
of the actual muscle length and degree of mobility in the respective joints and it`s manifested through the 
amplitude of movement (Kukolj, 2006). The rang of motion exerted in certain joint is a measurement for 
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flexibility. Depending from the function of the active joint, the authors usually distinguish active and 
passive flexibility (Zaciorski, 1975, Jovanovski, 1998, Kukolj, 2006). In his work, Peric, D. (2003) 
speaks of two kinds of flexibility referred  as dynamic (phase) flexibility which dominates in fast 
movements and occurs in most of sports and static flexibility which is characteristic for movements with 
high range of motion and are performed slowly.  
Flexibility and it`s manifestation are determined by the length and elasticity of the muscules, mobility 
of the joints and the anathomical structire of the skeleton system and ligaments. These indicates of the 
importance of flexibility for the complete human health. Therfore, acordinng The American College of 
Sports Medicine, flexibility along with cardiovascular fitness, muscular strength, muscular endurance and 
body composition are determined as components of health related fitness (Jurimae & Jurimae, 2010).  
From the aspect of the structure of children`s motor space, the existance of flexibility as an 
independent motor factor is determined in several survey realized with children, conducted by Rajtmajer, 
1993; Sabo, 2002; Lašan et al, 2005; Saiti, 2007; Vlahovič et al, 2007; Delaš et al, 2008; Popeska, 2009; 
2011. In the researches realized by Rausavljevic, 1992; Bala, 2002; Bala et al, 2005 in which, according 
the obtained results, the motor structure is defined with one general motor factor, flexibility is isolated as 
a part of the mechanisam for regulation of muscule tonus and sinergetic regulation.  
There are several sensitve periods in development of flexibility. The first period is the age of nine and 
ten years, together with the speed, after that the period between the age of 13-14 years complementary 
with the exercises for strength and power. The latest sensitive period for development of flexibility is the 
period between 15 and 16 years of age when flexibility is improved together improvement of strength, 
speed and dynamic endurance. The results from applied tests for flexibility indicate that the best results 
the examiners have occurred in the period between six and nine years. This ability declines with increase 
of children’s age. Observation of children shows declining growth of flexibility with age, which indicates 
that children are naturally more flexible when they are younger. 
According to Haywood & Getchell (2004), flexibility declines if we do not train it, even in childhood. 
According to the results from the research realized by Krahenbuhl & Martin,1977 (referred to Haywood 
& Getchell, 2004), flexibility both for boys and girls declines mostly in the period between 10 and 14 
years. Results from other researchers have reported declination of flexibility in children at the age 
between seven and eight, or in the second grade of primary school. It`s considered that the decreasing of 
flexibility is a result of growth of the bones in length, process that is followed with increase of length of 
the muscles. Better flexibility is noted for the girls compared with boys, but it`s considered that these 
differences are result of greater acceptance of exercises for improvement of flexibility form the girls, not 
as a result of sex differences (Haywood & Getchell, 2004). Better results at flexibility tests obtained for 
girls, compared with boys obtained in the surveys conducted by Bala, 2003; Lašan et al, 2005; Pejčič & 
Malacko, 2005. The flexibility in boys’ declines after the 10 years of age, while in the girls, this process 
occurs two years later, at the age of 12. The results from the tests for flexibility are related with the 
strength of the abdominal muscles and other morphologic characteristics (Pistotnik, 2003), mainly with 
the changes of skeletal dimensionality (Rausavljevik, 1992).  
All previously explained notes, emphasize that motor abilities, including the flexibility are conditioned 
by children’s` age. In children, the manifestation and development of motor abilities is different in every 
certain age period. Therefore, findings about children’s` motor abilities in every age period, as well as 
specific manners of their manifestation and development and possibilities for their following and 
estimation, are the key issues for the PE teaching process. All these issues were foundation for this paper, 
which aim is to suggest motor tests with good metric characteristics used for estimation of flexibility at 7 
years old children, as well as to propose normative for evaluation of children’s achievements. These 
normative could be used as an objective manner for  determination of children’s achievements in order to 
follow their individual improvement.  
 
Material & methods  
The research was conducted as a part of larger study (Popeska, 2011) realized on a sample of 123 
examiners, 7 years old male children, pupils in second grade in five primary schools in Skopje, Republic 
of Macedonia. Flexibility was determined using following three tests: Deep bend on bench (FLDPK), 
Both legs extension lying on bag (FLRLG) and Legs extended forward bend on floor (FLPRP). These 
tests are primarily designed for use with older examiners - adolescents and students (Kurelič et al, 1975; 
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Metikoš et al, 1989). Afterward, they were modified and adapted in order to be suitable for use with pre – 
school and school children. The adaptation of the tests Deep bend on bench (FLDPK) was made by 
Dukovski (1984), while the other two tests: Both legs extension lying on bag (FLRLG) and Legs 
extended forward bend on floor (FLPRP) were modified by Popeska (2009). Recommendations of the 
authors that previously applied these tests were implemented in the measurement procedure. All used 
tests were applied as three – item tests, realized with three repetitions and are measured in cm. Aldo the 
number of repetitions is a small number considering the main goal – determination of metric 
characteristic, this number is accepted as methodologically correct, considering the age and possibilities 
of the examiners. Small number of repetitions of motor tests is also confirmed, approved and 
recommended in other studies realized with children (Bala 1981, Pisot & Planinsec,2005, Jurimae & 
Jurimae, 2010). 
Tests characteristics: discriminativity (sensitivity), asymmetric, homogeneity, reliability, validity and 
representatively are fortified for all three applied tests. Discriminativity, asymmetric and homogeneity 
were determined using the measures for tendency and dispersion, while reliability, validity and 
representativity were estimated based of Crombah α and Spearman – Brown`s (SB) coefficients of 
reliability, Pearson`s coefficient of correlation and factor analysis for determination of validity of the 
tests. The Kaiser-Meyer-Olkin`s measure was used for determination of reliability and representativity of 
the tests. Normative for children’s achievements in motor tests are defined using percentile classes and 
percentile values for 1, 3, 5, 10, 20, 25,30, 40, 50, 60, 70, 75, 80, 90, 95, 97 and 99 percentile. The results 
in the final table for estimation of children`s motor achievements are obtained with reduction of percentile 
distribution in 5 percentile classes defined as: above 95 percentile –excellent achievement; from 75 to 95 
percentile – achievement above average; from 26 to 75 percentile – average achievement; from 5 to 25 
percentile – below average achievement and under 5 percentile – very bad achievement 
 
Results 
Basic descriptive statistics parameters for all three applied tests for estimation of flexibility at 7 years 
old are presented in Table 1.  
 
Table1: Basic measures of central tendency, dispersion and normality of distribution of motor tests used for 
estimation of speed at 7 years old children (second grade) 
 
 Mean SD Sx KV MIN MAX Range skew kurt KS P 
FLDPK1 42,31 7,15 0,64 16,90 20 59 39 -0,51 0,64 0,13 p < ,05 
FLDPK2 41,28 6,50 0,59 15,74 24 56 32 -0,10 -0,06 0,08 p > ,20 
FLDPK3 40,59 6,49 0,59 15,98 26 57 31 0,22 -0,23 0,11 p < ,10 
FLRLG1 89,48 17,04 1,54 19,05 55 130 75 -0,15 -0,36 0,11 p < ,10 
FLRLG2 92,96 17,68 1,59 19,01 50 130 80 -0,39 -0,22 0,11 p < ,15 
FLRLG3 94,59 19,79 1,78 20,92 50 145 95 -0,34 -0,20 0,13 p < ,05 
FLPRP1 35,21 10,34 0,93 29,37 15 60 45 0,21 -0,43 0,07 p > ,20 
FLPRP2 36,89 10,15 0,91 27,50 15 60 45 0,13 -0,37 0,08 p > ,20 
FLPRP3 38,48 10,37 0,93 26,94 15 65 50 0,27 -0,10 0,07 p > ,20 
 
 
Results presented in Tables 2, 3 and 4 represent the obtained values from applied coefficients of 
reliability and represenativity, as well as the values for internal and factorial validity for every certain test 
applied for estimation of flexibility.  
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Table (2). Deep bend on bench (FLDPK), reliability, validity and representativity obtained at 7 years old children 
 
ajtems r   and  SMC H 1 h² 
FLDPK 1 (.80)   .94 .87 
FLDPK 2 .89 (.91)  .98 .96 
FLDPK 3 .79 .91 (.83) .94 .89 
Cronbach′s α .95  Lambda 2,72 
SB .95 % 90,79 
KMO .68  
 
Table (3). Both legs extension lying on bag (FLRLG): reliability, validity and representativity obtained at 7 years 
old children 
 
Ajtems r and SMC H 1 h² 
        FLRLG 1 (.81)   .95 .91 
FLRLG 2 .90 (.91)  .98 .96 
FLRLG 3 .87 .94 (.89) .97 .94 
Cronbach′s α .96  Lambda 2,81 
SB .97 % 93,63 
KMO .76  
 
Table (4).  Legs extended forward bend on floor (FLPRP): reliability, validity and representativity obtained at 7 
years old children 
 
ajtems r   and  SMC H 1 h² 
FLPRP 1 (.89)   .97 .95 
FLPRP 2 .94 (.93)  .98 .97 
FLPRP 3 .92 .95 (.91) .98 .96 
Cronbach′s α .98  Lambda 2,87 
SB .98 % 95,67 
KMO .78  
 
Table (5). Normative for determination of children`s achievements at the tests applied for evaluation of flexibility  
 
 
Deep bend on bench FLDPK Legs extended forward bend on floor FLPRP 
7 years 7 years 
1 Bad achievement Up to 30  (sm) Up to 20 (sm) 
2 Under average achievement 31 – 37 21 – 29 
3 Average achievement 38 – 46 30 – 43 
4 Above average achievement 46 – 52 43 – 55 
5 Excellent achievement Above 52 Above 55 
 
Discussion 
According the values of the descriptive statistics parameters, presented in Table 1, we could it 
conclude that results from three applied tests, used for estimation of flexibility at seven years old children 
are normally distributed. Analysis of average values of results from applied tests point out on a 
progressive improvement of the results from first to the third repetition at following two tests: both legs 
extension lying on bag (FLRLG) and legs extended forward bend on floor (FLPRP). For the test deep 
bend on bench (FLDPK), the best average results is obtained in the first measurement and in the 
following repetitions, average results at the tests decrease continuously. According the values of the tests 
for discriminativity (the relation of x and SD, 3:1) and asymmetry (skwenes), applied tests are sensitive 
and easy to perform, except the test Legs extended forward bend on floor (FLPRP). According the results, 
for the seven years old children, this test is hard to perform. Results from all three applied tests are 
homogeneous.   
Results obtained for the coefficients of reliability and represenativity as well as the results for test 
validity are presented in Tables 2,3 and 4. Values obtained for Spirman – Brown and Cranach’s α 
coefficients of reliability (from .95 to .98) obtained from three movement tasks used for estimation of 
flexibility, point out on very high reliability of all applied tests. Compared between three tests, the highest 
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coefficient of reliability (.98) is obtained for the tests legs extended forward bend on floor (FLPRP).  
Validity of the tests is determined using factor analysis. Using Hotelling procedure of results from the 
three repetitions of all three tests used for estimation of flexibility, one significant root for every factor is 
isolated. The isolated factor explains the variability of the applied systems with values from  90.79% to 
95.67%. The variability of the test deep bend on bench (FLDPK) is explained with 90,76%, the variability 
of the test both legs extension lying on bag (FLRLG) is explained with 93,63%, while the test legs 
extended forward bend on floor (FLPRP) is explained with high 95, 67%. The high explained variability 
of the tests, points out that the results obtained from the three repetitions on the same test are not 
significantly different. This is confirmed with high projections of the isolated factor for each test (from 
.94 to .98). The high factor validity obtained for applied tests for estimation of flexibility is confirmed 
with significant coefficients of correlation (from .75 to .91) between results of each repetition of every 
single test. High values for KMO index from .68 to .78 obtained at three applied tests for flexibility, point 
out on good representativity of the tests.  
Results obtained for of coefficients of correlation, reliability, validity and representativity (table 2, 
3and 4) suggest that all three movement tasks used for estimation of flexibility of seven years old 
children, have good metric characteristics. We recommend these tests for further use with seven years old 
children. In situations of limited conditions for realization of measurements or in situation where short 
battery of tests is needed, as a test with best metric characteristics from these group of tests, we 
recommend the test legs extended forward bend on floor (FLPRP). 
 
Conclusions 
As a composed part of abilities that defines the human motor space, flexibility has an important role in 
the complex process of motor learning and determination of motor efficiency or motor behavior at 
children. Flexibility is one of the components for evaluation of health related fitness. This relation is 
result of conditionality of flexibility by the structure of skeletal and muscle system and their 
characteristics. Relations between flexibility and other motor abilities, as well as the impact of regular 
physical activity of maintaining of flexibility are one of the main reasons why this motor ability should be 
improved and developed during PE teaching process using PE contents. Therefore, findings about 
manifestation of flexibility in every certain period of age in children, possibilities for its improvement, as 
well as the standardized procedures for its estimation and evaluation in children, are especially important 
for PE teaching process and kinesiology in general.   
Therefore, the aim of this paper is to suggest a motor tests with good metric characteristics for 
evaluation of flexibility at 7 years old children as well as to propose a normative for evaluation of 
children’s achievements and individual progress. The research was realized on a sample of 123 
examiners, 7 years old male children, pupils in second grade in five primary schools in Skopje, Republic 
of Macedonia. Flexibility in children was assessed using following three tests: Deep bend on bench 
(FLDPK), Both legs extension lying on bag (FLRLG) and Legs extended forward bend on floor (FLPRP). 
Tests characteristics: discriminativity (sensitivity), asymmetric, homogeneity, reliability, validity and 
representatively are fortified for all three used tests. Obtained results point out on highly reliable tests, 
with high validity and good represenativity. According the results, all three tests have good metric 
characteristics and we recommend them for further use with 7 years old children. For all recommended 
tests, we suggest norms for evaluation and assessment of children’s achievements and individual 
improvement in flexibility. According the tests results, in situations of limited research conditions or 
when short battery of tests is needed, we recommend the tests Legs extended forward bend on floor 
(FLPRP) as a test with best metric characteristics for estimation of flexibility, proper for use with 7 years 
old children. Beyond the good metric characteristics, this test is also economic from the aspect of time 
and conditions for its realization. This finding is also confirmed by the authors Ikeda,T & Aoyagi, O. 
(2008) in their studies oriented toward designing of new motor tests for pre – school children and children 
in the early school period. They have also confirmed that flexibility tests realized activating the trunk 
muscles, such as tests used in our research, have higher reliability, validity and are more practice than 
other tests.   
Speaking about the evaluation of motor ability and realization of motor measurements, researchers that 
work on this issue determined certain difficulties that are also confirmed in our research. These 
difficulties mostly refers to age characteristics of the children that are manifested as reduced 
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concentration, attention and sort term focus, disorientation from the goal, lack of motivation, emotional 
instability as well as understanding of testing as a game, not as a assignment (Jürimae & Jürimae, 2001; 
Gallahue, 1987; Rajmajer, 1997). Related to this and in order to overcome these difficulties, certain 
procedures like motivation, encouraging, demonstration and previous tries of the motor tasks, which are 
unacceptable in work with adults, to be justified and recommended in work with children (Bala, 1999; 
Jürimae & Jürimae, 2001; Ikeda & Aoyagi, 2007, Rajtamer, 1997; Popeska, 2011). Therefore, in 
researches from this type as well as in everyday work with children, knowledge and appreciations of 
characteristics of children emotional and psychological development as well as their influence on 
children’s motor abilities are essential. This means respect of holistic approach in work with children.  
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